Twenty of 25 horses in a well-managed Missouri boarding stable were diagnosed with gingivitis/ stomatitis. Gross examination of the affected horses revealed varying degrees of gingivitis ranging from mild periodontal swelling to marked swelling and erythema with ulceration and hemorrhage. Fine hair-like material was embedded within the intensely affected areas. Gingival biopsies from 4 affected horses contained pyogranulomatous inflammation with, in some cases, numerous eosinophils and several grass awns in cross and longitudinal section. Numerous foxtail seed heads were identified in hay samples. Examination of the records revealed that all of the affected horses had been fed the suspect hay, with the exception of 1 horse. Although not deliberately fed the suspect hay, this horse did have access to the hay when turned out into the exercise paddock. The lesions resolved following a change in hay source.
An outbreak of ulcerative and hemorrhagic gingivitis occurred at a Missouri boarding stable in late April 1998. Twenty of 25 adult horses at the stable were affected. Clinical signs appeared in all affected horses in a period of Ͻ1 week. There were no signs of systemic illness or anorexia, and the problem was not noticed until owners noted bridling difficulties in otherwise normal horses. Well-mannered horses suddenly hesitated or refused to take the bit. The affected horses were stalled individually with oak shavings or clean straw for bedding. Rat bait (zinc phosphide) had been applied at the stable approximately 1 week before the lesions were recognized, and the stable management was concerned that the poison was responsible for the outbreak. The bait was placed within tubes which were then sealed within the stable walls allowing no direct access to the stabled horses. Bait placement was limited to specific areas within the stable, and some of the horses with lesions were stalled in areas where no bait was placed. Because of the possibility of toxicosis, the stable manager requested assistance from the University of Missouri Veterinary Medical Diagnostic Laboratory (VMDL).
Gross examination of the affected horses approximately 1 week into the outbreak revealed varying degrees of gingivitis ranging from mild periodontal swelling to marked swelling and erythema with ulceration and hemorrhage ( Fig.  1 ). Vesicles and pustules were also present on the labial mucosa in contact with the affected gingiva. Fine hair-like material was embedded within the most severely affected areas. Four affected horses and 1 unaffected horse were biopsied. Representative samples of the hay were retrieved and examined. Blood samples from 2 horses were tested for vesic-From the Veterinary Medical Diagnostic Laboratory, College of Veterinary Medicine, University of Missouri, PO Box 6023, Columbia, MO 65205 (Turnquist, Kreeger, Turk) and the National Veterinary Services Laboratory, APHIS, USDA, PO Box 844, Ames, IA 50010 (Ostlund).
Received for publication June 16, 2000. ular stomatitis virus. Complete blood counts and serum chemistry profiles were performed for 1 horse. A few spiked plant awns were seen with a dissecting microscope in formalin-fixed biopsy specimens from each of 4 affected horses (Fig. 2 ). Sections prepared for histologic evaluation and stained with hematoxylin and eosin (HE) contained spiked grass awns seen in cross and longitudinal section within the gingival lamina propria (Figs. 3, 4) . The grass awns were accompanied by pyogranulomatous and sometimes eosinophilic inflammation. Examination of the hay revealed the presence of numerous foxtail seed heads that were identified as prairie foxtail (Setaria geniculata) ( Fig. 5 ). Seed head awns observed under a dissecting scope had a regular spiked appearance similar to that of the awns embedded within the biopsy specimens ( Fig. 6 ). Foxtail seed heads were processed, sectioned, and examined with a light microscope. Cross and longitudinal sections of the awns were identical to those found within the gingiva.
Stomatitis in horses can be induced by infectious, physical, or chemical agents. In light of recent outbreaks of vesicular stomatitis in the southwestern United States, the first course of action when investigating an outbreak of ulcerative gingivitis is to rule out possible viral stomatitis agents. Two of the affected horses tested serologically negative for vesicular stomatitis virus using a serum neutralization performed at the VMDL, and none of the horses tested had inflammatory leukograms or systemic signs indicative of infectious disease. The clinical signs and gross and microscopic lesions were consistent with foreign body trauma, and the offending foxtail seed heads were found in abundance in multiple hay bales. The hay had been grown and baled on the farm the previous year. The foxtail-laden hay was included in the feed ration of all except 1 of the affected horses. The one affected horse on an off-farm source of hay had access to the contaminated hay placed in the exercise paddock. All of the unaffected horses were fed hay solely from an off-farm source. The lesions resolved following a change of hay source. A search of the VMDL case archives over the period of 1993-1999 revealed 4 additional cases of equine foxtail gingivitis/stomatitis. Three of the cases involved single animals, and the fourth case involved 2 horses. Intralesional foxtail awns similar to those described above were visible in all gingival/oral biopsy specimens. Only 1 submitting veterinarian made the association between the onset of clinical signs and the introduction of new hay. This veterinarian found foxtails in the hay and submitted the biopsy specimens with a provisional diagnosis of foxtail stomatitis. Neoplasia was suspected by the submitting veterinarian in each of the other 3 cases. The intralesional awns were associated with a significant eosinophilic infiltrate in 3 of the 4 cases, which is similar to that observed in the stable outbreak reported here.
There are very few reports of grass awn-associated stomatitis in horses, and some reports are anecdotal. Two reported outbreaks in horses incriminated yellow bristle grass (Setaria lutescens), and a third outbreak in horses and cattle was caused by triticale hay. [1] [2] [3] Clinical signs described in the triticale report were more severe than those reported here and included coughing (due to pharyngitis), ptyalism, halitosis, and loss of condition. 2 Affected horses developed sub-mandibular edema and were anorexic. Anorexia was not noted in the affected Missouri horses. The triticale stomatitis cases occurred in Australia, and the Setaria lutescens cases occurred in California and New York. The histologic lesions in the Setaria lutescens-associated outbreaks and the cases decribed in this report were very similar. The inflammatory infiltrate was not described for the New York cases, but in the California horses there was a significant eosinophilic and pyogranulomatous infiltrate.
Foxtail migration should be considered as a differential diagnosis in cases of equine stomatitis when 1 or more animals are involved. Foxtail stomatitis should also be considered when oral neoplasia is suspected.
